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/I* 


1. Title of the Invention : GAS SEALING MEMBER 

2 . Claims 

1. A gas sealing member, characterized by the fact that a 
platinum group metal is carried on a sheet or felt composed of 
inorganic heat-resistant ceramic fibers, a ceramic powder with a 
high specific surface, and an inorganic binder for binding the 
inorganic heat-resistant ceramic fibers with the ceramic powder. 

2. A gas sealing member, characterized by the fact that a 
platinum group metal is carried on a sheet or felt composed of 
80-97 wt% inorganic heat-resistant ceramic fibers, 2.7-17 wt% 
ceramic powder with a high specific surface, and 0.3-3 wt% 
inorganic binder for binding the inorganic heat-resistant ceramic 
fibers with the ceramic powder. 

3. The gas sealing member of Claim 1 or 2 , characterized 
by the fact that the sheet or felt has a specific surface of 3 
m 2 /g or more and a bulk density of 0.15-0.40 g/cc. 

3 . Detailed explanation of the invention 
(Industrial application field) 

'Numbers in the margin indicate pagination in the foreign 

text . 
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The present invention pertains to a gas sealing member that 
requires a sufficient sealability in a gap between a catalyst for 
catalyst -burning an unburnt mixed gas of gas and petroleum or a 
catalyst for purifying a burnt exhaust gas of gas and petroleum 
and a frame for holding it. 
(Prior art) 

As conventional general gas sealing members, inorganic heat- 
resistant ceramic fibers have been processed in sheet, felt, and 
blanket shapes, compressed and sandwiched in places where these 
members are applied. However, a sufficient sealing was difficult 
be realized. 

Specifically, in a catalyst combustion apparatus, a high- 
concentration unburnt mixed gas is supplied to a ceramic 
honeycomb -shaped catalyst and catalyst -burnt . At that time, even 
if a slight leak is caused from a sealed part between the 
catalyst and a frame for holding it, the unburnt gas generated a 
distinct offensive odor. Accordingly, it was necessary to 
sufficiently pay attention to between the catalyst and the frame /2 
for holding it, and in the conventional gas sealing members, in 
order to improve the sealability, the bulk density of the gas 
sealing members had to be increased and densified. 
(Problems to be solved by the invention) 

However, the cushion characteristic of the gas sealing 
members was lost. 

As a result, both the catalyst and the frame at high 
temperature in a catalyst-burnt state were expanded. However, if 
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there was a difference in the thermal expansion (generally, the 
thermal expansion coefficient was larger in the frame than in the 
catalyst) , no gap was formed in the sealing members of which the 
cushion characteristic was lost, and an unburnt portion was 
easily slip. It was difficult to prevent it by the conventional 
gas sealing members. 

Therefore, the present invention considers the conventional 
problems, and its purpose is to be able to appropriately maintain 
the cushion characteristic of the gas sealing member and to be 
able to purify an unburnt part. 
(Means to solve the problems) 

The present invention is characterized by the fact that (1) 
a platinum group metal is carried on a sheet or felt composed of 
inorganic heat-resistant ceramic fibers, a ceramic powder with a 
high specific surface, and an inorganic binder for binding the 
inorganic heat-resistant ceramic fibers with the ceramic powder; 
(2) a platinum group metal is carried on a sheet or felt composed 
of 80-97 wt% inorganic heat-resistant ceramic fibers, 2.7-17 wt% 
ceramic powder with a high specific surface, and 0.3-3 wt% 
inorganic binder for binding the inorganic heat-resistant ceramic 
fibers with the ceramic powder; and (3) the above-mentioned sheet 
or felt has a specific surface of 3 m 2 /g or more and a bulk 
density of 0.15-0.40 g/cc. 
(Operation) 

The present invention can provide a member having an 
excellent gas sealability by the above-mentioned means. 


4 


Specifically, in a catalyst combustion apparatus, when an 
unburnt mixed gas is ignited, a honeycomb- shaped catalyst is 
heated up to the temperature exhibiting a sufficient activity, 
and the gas sealing member of the present invention is also 
heated. For this reason, the platinum group metal carried on the 
sealing member also reaches the temperature at which a sufficient 
catalytic activity can be exerted, and the unburnt fuel gas 
permeated into the sealing member is also burnt and purified. 
Therefore, unlike the prior art, the unburnt fuel gas is not 
leaked from the sealing member. Also, if the platinum group 
metal is carried on the conventional gas sealing member composed 
of only the inorganic heat-resistant ceramic fibers, the 
dispersibility of the platinum group metal particles in the 
inorganic heat-resistant ceramic fibers is poor, and a thermal 
degradation is immediately caused. However, such a problem is 
also seldom caused in the gas sealing member of the present 
invention in which the ceramic powder (for example, activated 
alumina, etc.) with a high specific surface is uniformly included 
and the platinum group metal is carried on it. 

The inorganic heat-resistant ceramic fibers being used in 
the present invention may be heat-resistant inorganic fibers such 
as alumina silica fibers, silicon carbide fibers, and silicon 
nitride carbons, however in terms of cost, alumina silica fibers 
are most preferable. Also, as the composition, preferably, 
alumina is 40-95 wt%, silica is 5-60 wt%. The reason for this is 
that if the heat resistance is considered, the alumina content 
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may be increased, however if the alumina content is too large, 
the fibers become brittle. Also, in consideration of the cushion 
characteristic of the gas sealing member, it is preferable to 
suppress the bulk density to about 0.40 g/cc or less by using 
fibers with a fiber length of 10 mm or more and a fiber diameter 
of 5 /zm or less. Furthermore, in consideration of the mechanical 
strength as a gas sealing member, the bulk density is preferably 
about 0.15 g/cc or less. Therefore, the bulk density is 
preferably in a range of 0.15-0.40 g/cc. 

The ceramic powder with a high specific surface being used 
in the present invention may have a specific surface of 50 m 2 /g 
or more at which sufficient performances can be exerted as a 
catalyst carrier of the platinum group metal. Specifically, 
activated alumina, activated alumina to which an alkaline-earth 
metal is added, activated alumina to which a rare-earth metal 
oxide is added, etc., can be used. Since the ceramic powder is 
preferably attached to the inorganic heat-resistant ceramic 
fibers by an inorganic binder, its average particle diameter is 
preferably 5 fixa or less. 

Also, as the inorganic binder, alumina sol, silica sol, 
aqueous aluminum nitrate solution, etc., are used, and it is 
necessary to add the solid fraction (alumina, silica) to the 
ceramic powder at a ratio of 10-50 wt%. 
(Application examples) 

Next, the gas sealing member in an application example of 
the present invention is explained referring to the figures. 


Application Example 1 

A molten substance with a composition of 70 wt% alumina and 
30 wt% silica was blown at high speed from a nozzle, so that 
bulky inorganic fibers with a fiber length of about 50 mm and a 
fiber diameter of about 3 /xm were formed. A warm air at 100°C 
was sent to the inorganic fibers from the bottom, and the 
inorganic fibers were floated in the air. An aqueous slurry 
solution composed of an activated alumina (a specific surface of 
180 m 2 /g) and an alumina sol containing 5 wt% Ce0 2 was sprayed on 
the fibers from the top and attached to the inorganic fibers. 
Then, the inorganic fibers attached with the above-mentioned 
activated alumina were processed in a felt shape with a thickness 
of 3 mm, so that a gas sealing member composed of the activated 
alumina containing 5 wt% Ce0 2 at 9 parts by weight and the 
alumina from the alumina sol at 1 part by weight was obtained. 
Then, the gas sealing member was dipped into an aqueous solution 
of chloroplatinic acid, dried, and heat-treated, and 0.2 wt% 
platinum was carried on it, so that a gas sealing member 2 of 
this application example was obtained. 

The gas sealing member 2 obtained in this application 
example was evaluated by installing a nozzle of 2 mmcj) at the 
position separated by 1 cm from the sealed part and measuring a 
HC gas concentration at the sealed part, using a catalyst 
combustion apparatus as shown in the figure. In the catalyst 
combustion apparatus, a combustion load of 6 kcal-h/cm 2 was 
applied to the catalyst, the catalyst 1 was set to about 800°C, 
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and the gas concentration was measured. Also, 3 is a frame for 
holding the above-mentioned catalyst 1, 4 is a fuel gas supply 
part, 5 is an air blower, 6 is a premixing gas chamber, and 7 is 
a discharge chamber. 

Also, as a gas sealing member life test, the above-mentioned 
combustion state was continued for 1 h, put out, and cooled for 
30 min. This process was assumed as one cycle, and after 1,000 
cycles, the gas sealability in the above-mentioned combustion 
state was reevaluated. 
Comparative Example 1 

Only the alumina silica fibers in Application Example 1 were 
used and processed in a felt shape with a thickness of 3 mm, so 
that a gas sealing member was obtained. 
Comparative Example 2 

The gas sealing member of Comparative Example 1 was dipped 
into an aqueous solution of chloroplatinic acid, dried, and heat- 
treated, and 0.2 wt% platinum was carried on it. 

The sealability of the gas sealing members obtained in 
Comparative Examples 1 and 2 was also measured under conditions 
similar to those of Application Example 1. For Application 
Example 1 and Comparative Examples 1 and 2, the initial stage and 
the result after 1,000 cycles are shown in Table I. 
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Table I 



H C iff < p p m ) 



5? to m i 

0 

1 0 


2 7 0 

5 7 0 

J£«tfl 2 

1 0 

1 3 0 


1. HC concentration (ppm) 

2. Initial stage 

3. After 1,000 cycles 

4. Application Example 1 

5. Comparative Example 1 

6. Comparative Example 2 

As a result, the gas sealing member 2 of this application 
example exhibits an excellent gas sealability. Also, in 
Comparative Example 2, an excellent gas sealability was exhibited 
at the initial stage, however as the thermal degradation was in 
progress, the catalyst metal carried on the sealing member could 
not exert the purification effect. Also, in Comparative Example 
1, a sufficient gas sealing was impossible from the beginning. 

Also, in Application Example 1, platinum was impregnated and 
carried on the felt-shaped gas sealing member, however even in 
case a similar felt-shaped gas sealing member was prepared using 
an activated alumina containing 5 wt% Ce0 2 on which platinum was 
impregnated and carried in advance, excellent effects similar to 
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those of Application Example 1 were obtained. 
Application Example 2 

Using the alumina silica fibers, the activated alumina 
containing 5 wt% Ce0 2/ and the aqueous alumina sol solution used 
in Application Example 1, each composition was changed as shown 
in Table II, so that a felt -shaped gas sealing member with a 
thickness of 3 mm was prepared. Its sealability was evaluated by 
the above-mentioned catalyst combustion apparatus. The results 
are shown in Table II. 

Table II 


Ho 


(g/cc) 

1000W* 

m 

(iVi) 

HCflff(Pffl) 

mm* 
M 

mmt 



1000U 

m 

I 

S? 

0. 9 

P. 1 

P. 15 

1, 3 

1 P 

. ML 

2 


1. 4 

P, 2 

0.16 

2. 2 

$ 

3P 

3 

97 

2. 7 

P, 3 

0.17 

?, i 

0 

1 0 

\ 

?7 

-1. $ 

1. 5 

0.18 

2. 1 

5 


5 

9S 

J. 5 

0, $ 

...0.1? 

5, 5 

0 

5 

i 

9$ 

4. 0 

1. P 

0.20 

5 t ? 

o 

p 

7 

95 

3. 0 

2, 0 

0.21 

3. 9 

0 

8 


9 3 

9. 2 


0.23 

7. 9 

P 

2 

9 

93 

5. 9 

fc 0 

0.25 

P, 9 

P 


10 


<, 9 

3. 9 

0.27 

5. 8 

P 

1 5 

1! 

90 

9. 0 

1. P 

0.27 

10 

p 


12 

to 

I P 

2, 0 

,,Ml . 

*, 5 

t 



No 


(l/cc) 

HI 

(■Vj) 


mm 
m 

Bltw* 

(SvtXOeOi) 


m 

100094 

I3 

9 0 

T. 0 

3. 0 

0.3| 

.iJL 

o 

211., 

U 

f 0 

s. 0 

4. 0 

0. 34 

8, 0, 


■ »»- 

1? 

8 & 

1 3. 5 

1. & 

0. 33 

1 5 

p 

9 

16 

8 5 

12. 0 


fl,37 

I 1 

0 

30 

1? 

is , 

IP. 0 

5. 0 

0.42 

9, 5 

Q 

NP 

13 


n, d 

2, 0 

0,33 

l 9 

o 

1 5 

19 

8 0 

H, C 

<. 0 


1 7 


80 

?P 

H 

M. 0 

■i 0,_, 

0.49 

15 

p 

150 

21 

TS 

2 2, 5 

(. $ 

0.42 

?< 

p 

1» 

22 


2 Pi « 

5. 0 

0.50 

n 


t 4 0 

2? 

7 0 

2 7. 0 

3. 0 

0.48 

39 

p 

H 


1. Composition 

2. Bulk density (g/cc) 

3. Specific surface (m 2 /g) after 1,000 cycles 

4. HC concentration (ppm) 

5. Alumina silica fibers 

6. Activated alumina (5 wt% Ce0 2 ) 

7. Alumina content from alumina sole 

8. Initial stage 

9. After 1,000 cycles 
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Table II (continued) 


1 . Composition 

2. Bulk density (g/cc) 

3. Specific surface (m 2 /g) after 1,000 cycles 

4. HC concentration (ppm) 

5. Alumina silica fibers 

6. Activated alumina (5 wt% Ce0 2 ) 

7. Alumina content from alumina sole 

8. Initial stage 

9. After 1,000 cycles 

Application Example 3 

Using an activated alumina (a specific surface of 60 m 2 /g) 
containing 2 0 wt% Ce0 2 and the alumina silica fibers and the 
aqueous alumina sol solution used in Application Example 1, each 
composition was changed as shown in Table III, so that a felt- 
shaped gas sealing member with a thickness of 3 mm was prepared. 
Its sealability was evaluated by the above-mentioned catalyst 
combustion apparatus. The results are shown in Table III. 

From these results of Tables II and III, it was understood 
that when the gas sealing member had a specific surface of 3 m 2 /g 
or more, an excellent sealability was exhibited. Then, for this 
reason, it was necessary to add at least 3 wt% ceramic powder 
with a high specific surface (a specific surface of 180 m 2 /g) 
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such as activated alumina containing 5 wt% Ce0 2 . However, if the 
ceramic powder being added was increased, the cushion 
characteristic of the gas sealing member was gradually 
deteriorated. When its combustion and extinguishment were 
repeated by the catalyst combustion apparatus, a gap was easily 
formed between the catalyst and the sealing member or the sealing 
member and the frame, and although excellent performances were 
shown at the initial stage, after the life test, a gas leak was /5 
generated. Therefore, the amount of ceramic powder being added 
is preferably 3-20 wt%. Especially, 5-10 wt% is preferable. 

Table III 




(E/cc) 

1000*0* 


Mo 

vm 

( 20wl*Ce0fc ) 

7*1*7* 

<«Vi) 

mm 

lOOOfl 


9 9 

0. 9 

0. 1 

0.15 

o. 1 r 

10 

1 2 0 


? s . 

1. « 


Q.I9 


fl^ 

UP 


, » 7 

2. 7 

8: 1 

P. 17 

-H- 

, L, 

9 0 

131 

fl 5 

4. 5 

0. S 

0.19 

2. 2 

.1., 

4 fl 


9 a 

6. 2 

o. a 

P. 23 

3. 0 

0 

i $ 

■*i 

s a 

5. 0 

,2. 0 .. 

0.25 

2. 7 

0 

2 5 

wn 

9 3 

4. 0 

3. 0 

0.27 


a 

3 3 

eh 

D 0 

0. 0 

1. 0 

0.27 


0 

8 


9 fl 

?. 0 

2. 0 

0.29 

in Z , 

0 

1 Q 


9 0 

7. 0 

3. 0 

0.31 

3. .9 

0 



1. Composition 

2. Bulk density (g/cc) 

3. Specific surface (m 2 /g) after 1,000 cycles 

4 . HC concentration (ppm) 

5. Alumina silica fibers 

6. Activated alumina (20 wt% Ce0 2 ) 

7. Alumina content from alumina sole 

8. Initial stage 

9. After 1,000 cycles 
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Table III ( cont inued) 




m 




(e/ec> 

l0O0t4M 
<»■/*) 



Ho 

Iftttt 

(20wtSCeO«) 


WO! 

1000*4 
**Ufc 

35 

„ , 9 9 
9 5 

6. 
1 3. 

o 

5 

4. 

1. 

fi- 

0.34 
9.33 



9 

,...a_ 

T 0 

-rf- 

36 
37 

R 5 

8 5 

1 2. 
1 0. 

o 
9 

3. 
3- 

fe 

9 ... 

0.37 
0 42 

. 5. 
._4. 

7„ 

. 9 
o 

I 3 0 

3tf 

a o 

i a. 

0 

2. 

0 

0. 38 

Bi . 

3 

0 

t 5 

,19 

a o 

1 6. 

.0 

4. 

0 

0 45 

.. 8. 

9 . 

a 

9 0 

49 

* 9 

- .1 <, 

q 

6- 

9 

0.49 

7. 

2 

0 

I 8 0 

41 

7 5 

2 2. 

.. 5 

2, 

5 

0. 42 


o 

a o 

42 

7 5 

2 9. 

9 

5. 

9. 

9.S0- 

9. 

a 

9.. 


43 

7-0 

2 7. 

0 

3- 

0 

0.48 

1 3 

_ 9 

.. S 9 


1 . Composition 

2 . Bulk density (g/cc) . 

3. Specific surface (m 2 /g) after 1,000 cycles 

4. HC concentration (ppm) 

5. Alumina silica fibers 

6. Activated alumina (20 wt% Ce0 2 ) 

7 . Alumina content from alumina sole 

8. Initial stage 

9. After 1,000 cycles 

Also, as the amount of alumina being added, it was necessary 
to add 10 wt% or more alumina of the alumina sol relative to the 
activated alumina in order to attach the activated alumina to the 
alumina silica fibers with a sufficient strength. As the amount 
added, when the amount of activated alumina was small relative to 
the alumina silica fibers, for example, at 5 wt% or less, there 
was no problem, even if the alumina content of the alumina sol 
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was about 50 wt% relative to the activated alumina. However, if 
the amount of activated alumina relative to the alumina silica 
fibers was large, for example, at 2 0 wt%, the cushion 
characteristic of the gas sealing member was lowered unless the 
alumina content of the alumina sol was suppressed to 2 0 wt% or 
less relative to the activated alumina, so that a gas leak was 
generated. 

(Effects of the invention) 

According to the present invention, an unburnt component 
being leaked from the gas sealing member of the gap between the 
catalyst and the frame for holding it can be completely 
prevented. In particular, the effects of the present invention 
are remarkable in a catalyst combustion apparatus in which a 
high-concentration unburnt portion is included in a gas. 

Also, compared with the prior arts, even if the air 
tightness between the catalyst and the frame for holding it was 
not carefully considered, the unburnt portion permeated into the 
member is burnt and purified by the action of the catalyst 
carried on the gas sealing member. 
4 . Brief description of the figure 

The figure is a cross section showing a catalyst combustion 
apparatus for evaluating the gas sealing member in an application 
example of the present invention. 

1 Catalyst 

2 Gas sealing member 

3 Frame 
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